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A pupil's experiences between the ages of 1 1 and K6'prpbably\hape his 
ultimate view of science and of the natural world. During these years 
most youngsters become more adept at thinking conceptually. Siace 
concepts are at the heart of science, this is the age at which most stu- 
dents first gain the abifity td study science in a really organized way, - 
Here, too, the commitment for or against science as an interest or a 
vocation, is often made. 

Paradoxically, the students at this critical age have been the ones 
least affected by the recent effort to produce new science instructional 
materials. Despite a number of comm^endable efforts to improve the 
situaUon, the middle years stand today as a comparatively weak Imk m 
science education between the rapidly changing elementary curriculum 
and the recently revitalized high school science courses. This volume 
and its accopipanying materials represent one attempt to provide a 
sound appfmch to instruction for this relatively Uncharted level. 

outset the ojganizers of the ISCS Project decided that it 
j^ould be shortsighted and unwise to try to fill the gap in middle 
school science education by simply writing another tActbook. We chose 
instead to challenge some of the most firmly established concepts 
about how to teach and just what science material can and should be 
taught to adolescents. The ISCS staff have tcnded jlo mistrust what 
authorities believe about schools, teachers, children, and teaching until 
,wc hive had the chance to test these assu^nptions in actual classrooms 
with real children. As conflicts have arisen, our policy has. been to rely 
more upon what we saw happening in the schools' than upon what 
authorities said could or would happen. It is largely because of this 
policy that the ISCS materials represent a substantial departure from 

the norm. '. . ? ■ ■ . ■ ■■ " 

the primary difference between the ISCS program and more con- 
ventional approaches is the fact that it allows each student to travel 



at his own pace, and it permits the scope a^Ki sequence of instruction 
to vary with his interests, abihties, and background. The ISCS writers 
have systematically tried to\give the student niorc of a role in deciding 
what he should study next anckhow soon he should study it. When the 
materials arc /{Tsed as intendel, the ISCS teacher serves more (5s a 
**task easer" /than a *'task master/' It is his job to help the student 
answer the questions that arise from his own study rather than to try 
to anticipate and package what the student needs to know. 
1 There isjnoihing radicdiy newjn the JSC^ ins truction. 
Outstanding teachers from Socrates to#!ark Hopkins have stressed tlic 
need to j)ersonalize education, ISCS has tried to do something more 
than pay lip scrt^ice to this goal. ISCS' major contribution has been to 
design a system whereby an/average teacher, operating under normal ' 
constraints, in an ordinar}^,Jklassroom with ordinary children, can in- 
deed give maximum attention to each student's progress. 

The development of the ISCS material has been a group effort from 
the outsets It began in4962, when outstanding educators met to decide 
what might be done to improve middle^grade $cienccaeaching. The 
recommendations of these conference^ were converted into a tentative . 
plan for a set of instructional materfals by a small group of Florida 
State University faculty memttfjrs. Small-scale writing sessions con- 
ducted on the Florida State campus during 1964 and 1965 resulted in 
pilot curriculum materials that were tested in selected Florida schools 
during the 1965-66 school year. All this preliminary work was sup-> 
ported by funds generously provided by The Florida State University. 

In June of 1966, financial support was pr6vided by the United States 
Office of Education, and the prelimiriary effort was formalized into 
the ISCS Project. Later, the National Science Foundation made sev- 
eral additional grants in support of the ISCS effort. 

The first drjift of these materials was produced in 1968, during a 
summer writing conference. The (j^qnferees were scientists, scicincc 
educators, and jnnior high school teachers drawn from all over the 
Unitqd States, The original materials have been revised three times 
prior to their publication in this volume. More than 150 writers have 
contributed to the materials, and more than 180,000 children, in 46, 
states, have been involved ip their field testing. 

We sincerely hope that the teachers and students who will use this 
material will find that the great amount of time, money, and effort 
tjiat has gone into its development has been worthwhile. 

Tallahasseci, Florida The Directors 

February 1972 intermediate science curriculum study 
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Notes to the Students 



This Record Book- is where you should write your answers. 
Try to fill iri the answer to each question as you.come to it. 
If the lines are not long enough for your answers, use the mar- 

....gin^..loo......... ■ „ — 

Fill in the blank tables with the data from your experiments. 
And use the grids to plot your graphs. Naturally, the answers 
depend on what has eome before in the particular chapter or 
excursion. Do your reading in the textbook and use this book 
only for writing down yaur an.swers. 
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□2 : ^ — _ 

□ 3._„_ ^ 

□ 4 : 

□ 5 ^ 

\ 

□6 — . — X 



□ 7. 

□ 8. 

□ 9. 

nio. 

□ 11 



. • • Excursion 4-1 

Time to Fall 

□2 — — — 

□ 3._ ^ : . : — ^ ■ 

□4 : ~ ^ 

□• J ^ ■ — ^ ' • 

□6._ ^ -.1,- 

□ 7 : — : : j ■ 

\ . 

□8 ^ ^ ^ ____^____ ^ 

□ 9,__ ^ — — ' ^ ^ 
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Excursion 4-2. 

□1, : i_ — — — — the Tailing 

. ■ ■ " Apple 



□2 



/ 



□ 3 — -.-1 - 

□4 . . . ^ 

□» — .. : : . ^ 



/ 
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Excursion 4-3 

Orbiting 

"Syncom 



ni — ^ , . ^_ . .. 

□ 2 — ^ '. '. ' 

03;_: ^ J — - ^ ^ 

□4 L_^_ '. , 

\ •■ ' DS : [ , . ^ 

■ ■ ^' — » . — -. _ 




□ 2.. 

□ 3._ 



Excursion 5-1 
Less For^d 



□1- 

□ 2.. 



□ 3.. 



□4.. 



□ 5.. 



\ 



Excursion 7-1 
An ExcursioKi, 
to the 
Far Side 



\ 



\ 
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H o w VVe 1 1 A m I D o i n g? 



You probably wonder what you are expected to learn in this science 
course. You would like to k'iiow how well you are doing. This section 
of the b^ok will help you find out. It contains a Self-Evaluation for 
each chapter. If y6u can answer all the questions, you're doing very 
well. 

The Self-Evaluations are for your benefit. Your teacher will not us0 
the results to give you a grade. Instead, you will grade yourself, sinc^e 
yoti are able to check your ovvn answers as you go along. ; 

Here's h^ow to use the Self-Evaluations.- When you finish a chapter, 
take the Self-Evaluation for that chapter. After answering the questions,' 
turn to the Answer Key that is at the end of this section. The Answer 
Key will tell you whether your answers were right or wrong. 

. Some questions can be answered in niore than one way. Your answers 
to these questions may not quite agree with those in the Answer Key. 
If yo^imiss a .question, review the material upon which it was based 
before going pn to the next chapter. Page references are frequently 
, included in the Answer Key to help you review. 

On the next to last page of this booklet, there is a grid, which you 
can use to keep a record of your own progress. 



If you did any excursions for this chapter, write thoNj|ir numbers here. SELF-EVALUATION 1 



□ 1-1. If you were interested in comparing the performance of two 
water rockets, which of the following would be the best factor to 
measure in making the comparison? Check the best answer ^ 
m The weight of the rockets 

The length of the rockets ^ ^ , 

C/The height reached by the rockets 

d. The angle at which the rockets are launched ^ 



□1-2. Tv^o students c^scvve a rocket launched from the positions 
shown in the diagram below. 




2Sm 



T 



25m 




When the rockeTii launched; will botlV»^udent$ record the same height 
for the rdjbkest? Explain your answer. 




27 



35 



■ 1 

■A 



■ % 



ft 



^28 



□ 1-3. Use the table below to answer the questions that follow. 



Angle 


1 r ^' 1 
0' 


5" 


10° 


15" 


20" 


25»^° 


30° 


35° 


40° 


Hcighi 


0 ni 


2^2 ni 


4.4 m 


6,9 m 


9! m 


11,7 m 


'i4^ m 


17.5 m 


21.0 m 


Angle 




'50° 


55" 


60° 


65° 


70° 


75° 


80° 


85* - 


Height 


25.0 m - 


29.8 m 


35.7 m 


433 m - 


, 53.6 in _ 


_68.7 m - 


93.3 m . 


J41,8 in_ 


285.8 m 



a. If an observer 25 m from the launch site measured an angle of 
60" for the height of a rocket, how high did the rocket go? 



Jo: Two observers were 25 m from the launch site of a rocket. One 
observer m^sured an angle of 40 for the height of the rocket^ 
and the other observer measured an angle of 35*". What height 
should be reported for the rocket? 



c. ^yhy doesn^t the table include a height mea^surement for an angle 

'of 90°? , I ■ * ; I' ' /| ^- 



d. Ask your teacher*s permission to go outside. Take your quadrant 
and a'metefStick outside and measure the height of the school 
building in degrees. Use the Height Converter Table to change 
your measurement to meters. 



□ 1-4. Each member of your team measured the height reached by the 
model rocket. Then you averaged the heights measured by all the team 
members. What advaintage is there, if any, in averaging several meas- 
urenients instead of using a single mc;asurement? 
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□ 1.5. What variables influenced how high your water rocket went? 



\. Which 6f the rockets shown in Lhe chart below^^w^^^^^^^ 
greatest height when launched? 




Design an experiment to determine if using liquids other than 
water would affect the performance of your rocket. Outline your proce- 
dure here. 

. L ■ ; ■■ ■ I. 



If you did any Excursions for this chapter, write their numbers here. S^LF-EVALU'ATION 2 



□2-1. Using an arrow, indicate on (he diagram below the direction 
that the balloon would move il the clamp were released. 




□2-2. Check the correct answer. If you. increase the mass of rnaltcr 
rushing out through a rocket nozzle each second, the thrust of the rocket 
will 

a. decrease. 

b. increase. 

c. slay the same. 

□2-3. Check the correct answer. If you decrease the speed of the matter 
rushing out through a rocket nozzle/ the thrust of the rocket will 

a. decrease. ' 

b. incrtase. 

c. stay the same. 

□ 2-4. Use the graph below to answer the following questions. 



40- 




0 5 10 15 20 

Mass of Water/ 10 sec (In grams) 

a. When 10 grams of water rush from the jet in 10 seconds, what 
is the force in newtons on the jel? , 
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b. How many grams of water would have to rush from the jet in 
10 seconds to produce a force of 30 newtons on the jet? 



c. Predict what the force on the jet will be when 25 grams of water 
rush from the jet in 10 seconds. 

1^ 



□2-5. A water rocket was launched straight up from a submarine on 
the bottom of the p^an. An identical water rocket was launched straight 
up on land. Which t>f the rockets produced the gyeaier upward ihrusi 
during the first second after launch? Explain your answer. 



If you did any excursiortfs for this chapter; write their numbers here. S^LF-EVALMATION 3 



□3-1.. The weight of an unfueled spacecraft is 28,500,000 newtons. The 
weight of its fuel and oxygen is 21,000,000 newtons. What is the total 
weight that must be lifted by the thrust of l^e rocket engines^ 



'ii- 



m 



□3-2- A rocket is resting on jts launch pad. If the upward tjhrust of 
its engines were equal to the downward force on the rocket, would the 
rocket rise off the launch pad? Explain your answer 



^9 
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□ 3-3. Use (he diagram and infornuition bcK)w to ahswcr (he c)\iestions 
that 'Mlow. 1 he drop patterns shown below were obtained from an 
experiment with a water-clock cart. I he arrows indicate the direction 
in which the cart was moving. 



' _ ^ — >- - 

- — > 

c • • • • • ^ 



a. Which pattern indicates an increasing speed for the cart? 



b. Which pattern indicates a decreasing speed for the cart? 



c. Which pattern inditatcs a constant speed for the cart? . 



1 J , 

d. What is the average distance in millimeters between the dfops in 
pattern C? 



e. Which pattern indicates that the cart is being pushed or pulled 
/ by a constant unbalanced force acting in the same direction 
the part is traveling? 



□ 3-4. If an unbalanced force, in the direction of motion, is continu- 
ously applied ao a rocket in space, what happens to the speed 
qf the rocket? 

'• 3> ..^..-.^ — — : — • ■ ■ — ' — ' ~ 

. ' QS-S. Use the diagram and information onr the next page to answer 

the questions that folloNV. The drop patterns were obtained from an 
experiment with a Water-drop capl. The arrows indicate the direction 
32 . in which the cart was moving! • 



40 



A mm m 

B • m ' 'i 



m 



The student who performed the experiment exerted the safne 
unbalanced force of 0.2 newton during each run. However, he did 
change the mass of the cart between runs. He forgot to write. down 
which mass was which. During Which run was the mass hirger? 



b. Explain your answer to part a. 



€4 



If you did any excursions for this chapter, circle or writfe their numbers SELF-EVALUATION 4 
heme. 



mi- 



□4-1. Four balls of different masses arc equally distant from the.earth. 
Balls A and B are allowed to fall freely to the earth. Balls C and D 
are projected sideways with equal speeds. The path of each ball is 
shown below. ' ^ : 



Ht9 

o 



0.5 kg 



0.5 kg 



B 



Jit 




Qround 
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a. If all the balls were iclcascd or piojcckd al the same time, which 
ball(s) would hit the ground first? 



b: I;xplain your answer. 
^ 



c. Which ball(s) would travel farthest? 



d. Explain your answer. 



□ 4-2. The graph below shows the change in air frictional drag^pMrt' a 
rocket as its altitude increases. 



( 



m 




1 

16 



32 



^ Altitude (in km) 



a. Why does the air frictional drag increase so r^idly during the 
first 16 km? ■ > 



b. The drag force on the rocRfet reaches a maximum at a point called 
maX'Q. Which point (I, 2, on 3) on the graph is max-Q? 



i2 



c. At which point (1, 2, or 3) is the speed of the rocket greatest? 



d. Why does the drag force decrease so rapidly after the first 16 km? 




□4-3. Many of the satellites that have been put in\p orbi|)recently have 
been for the purpos<koL^nding back pictures of the earth's surface. 
Most of these sateUites hav^ been put in orbits about 160 km above 
the earth's surface. Sirtce the pictures would be sharper and show more 
detail if they were taken from a lower orbit, why don't they put these 
satellites in orbits about 40 km above the surface? 

. - \ .. V ^ 



1? 



IT 



□4-4. What is meant by the period of a satellite? 



■ ■ ' ■■. V ■ . ■■• 

Use the information on page 36 to answer questions 4-5 through 4-7. 
Assume, that there is a planet called Hercules irx our solar system. 
. Hercules is similar to the planet E^rth except h(,|rcules has a radius 
of 2,000 km while Earth's radius is 6,400 km. The following data have 
been obtained about Hercules. 



Distance ("roin t^lc Center 
of Hercules in 
Hercules radii {t) 


Weight of Object 
That Cxerls a 200- N 
I'orce at Surface (in N) 


1 


200 


2 


50 


, 3 ■■ ■ ■ 


22 " 


4 


12.6 


5 


8 


6 


5.6 


7 


■ 4 


8 


3.2 


9 


2.4 




2. 



n^-S. Using the data above and th9 grid on page 37, plot a graph of 
the weight of the object as a function of its distance from the center 
of Hercules as measured in Hercules radii. 

□4-6. At wjiat distance from the center of Hercules does arf object's 
weight become \ of its weight at the surface? 



•J 



□4-7. An object that is located at 5 radii has what fractiojfi of the Weight 
of the same object on the surface of Hercul^es, \, ' ' 



'3 



i 



. 



□4-S. Two satellues of equal mass arc orbiting the earth. The radius 
of the orbit of satellite A is twice that of satellite B. 

Is th« period of satellite A less than, greater than, or equal to the 

period of satellite B? 

"^"^""-""-"f 

b. Is the gravitatioffal pull of the e^rth on satellite A less than, greate.^ 
thian, or equal to the gravitational jAill of the earth on satellite 
B? 



(l!l4-9. The diagram below shows the path of a rockel that was launche^ 
and point L andlnjccted into orbit at point I. ' ^ 




/ 

/ 

t 
I 
f 

I 




Was the speed of the rocket when it was injected into orbit less than, 
equal to, slightly greater than, qr much greater than the speed necessary 
to put the satellite into a circular orbit around the earth? 
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' □ 4-10. At the surface of Hercules, an object falls 1.6 m in the first 
^ second after its launch. For every 2.5 km of distance, Hercules curves 
; downward 1.6 m at the surface, Use this information and the diagran\ 
on the next page to answer the questions that follow. 



i6 



Launch platform 1 Brti 
•bov* surface - 



Surfaoa of d^erculet 




•. What would be the oU>iting speed for^n object on Hercules? 



Ii. At a height of 10,060 km above Hercules, wo\ild the orbiting s^eed 
be faster than, the same as, or slower than the speed at a height 
of 1.6 m? 



If you did any excursions for this chapter, write their numbers here. 



/ 



QM. Most professional photographers prefer to take pictures in the 
eariy morning or in the late afternoon. On the basis of your experiences 
while studying this chapter, explain why they prefer these times. 



SELF-EVALUATION 5 



□5-2. What two. variables affect \the amount of energy that a moving 
object has? 
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□ 5-3, Use thc'diagram beloMk^-Which shows two craters formed in sand 
by falling objects, to answer the questions that follow. 



J- 




'I 



B 

a. Suppose the craters were formed by two steel balls thW had the 
same mass! Which crater was formed by the ball that had fallen 
farther? 



1 



b. Suppose the two craters were formed by dropping balls of different 
masses from the same height. Which crater waslhe one that would 
have been formed by- the heavier ball? 



_ — — 0 r . ■ 

□5-4. On the moon |>hoto below, label the hills with a small h and 
the craters with a small c. 



I. 



i 



■1 
1 



"M 

Mi 

M 
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□ 5-8. Use the picture below to answer the qu^ions that follow. 





a. V^hich crater is older? 

— — »c 

b. Explain yoyr answer. ^ ^ 



What arc |wo characteristics of impact craters that would help 
you distinguish them from other types of craters? 



□5-7i What is a possible cause of the rays on the surface of the moonl 




19 
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SELF-EVALUATION 6 If you did any excursions for this chapter, write their numbers here. 




a. Which crater was formed by the impact of an object that caused 
both the surface and the object to become molf^jflfhen it hit? 



b. Explain your answer. 



/ What things would you look for in a picture of a^rftt^if you 

were asked to determine whether the crater was a cinder-cone 
crater formed by a volcano ©r whether jt-w^ an impact crater? 



□6-3. Use the photograph to answer the question that follows. 



1. 




The photograph shows^ ridge j)f fock on the surface of the moonl 
What is a pos3ible cause of thts&ulge in the surface? 



lif you did any excursions for. this chapter, write their numbers here. 



SELF-EVALUATION 7 



mi 

li 



□7-1, Use the dia^am belo>y, which shows the positions of the earth, 
moon, and sun, to answer the questions that follow. 




^hcck the picture below that best represents what the moon would look 
like to an observer on the earth. (The shaded part of the diagrams is 
the dark part of the moon that the observer would not see clearly.) 






■I 



■I 





■3 



4 

-1 



□7»2. On the diagram of the moon shown below, draw an arrow to 
point to the terminator. 




□7-3. Why docsn*t a person bn the earth ever sec the far side of the 
moon? 



ri' 

Self-Eyaluation Answer Key ^ 



/ 

/ 



SCLF-CVALUATION 1 

1-1. C. The height reached by the rockets. Remember thai these are water rockets and yon want 
to compare their performance. ^ 

1-2. No. They won't measure the same height because student A is holding his quadrant higher 
i than student B's. Since A and B a.re the same distance from the launch site but A's quadrant 
IS higher, he will most likely measure a smaller angle. When A consults the Height Converter 
Table he will then record a smaller height. U the student who is launching the rocket sends it 
off so that the flight is not straight up. no one cfm predict any of the angles. If you aren't sure 
about this, you should take a look at text pages 6 and 7 again, 

1^. a. You should have found the hj:ight to be 43.3 ni. Take another look at the table if you 
had problems. 

b. The calculated height should be about 19.25 ny which is the average of the two heights 
of 21.0 m and 17.5 m found by the two observers. If you stop to think about how you measured 
the angles, you might agree that it would be pretty reasonable to round otf the answer to 

19.3 m or even 19 m. ^ 

As long as the rocket went straight, it is unlikely that you would ever get a .sighting angle 
of 90* unless you were standing right at the launching site. The rocket never gets high enough 
to give you the effect ihat it is directly overh'ead when you stand 25 m away from the launching 

site. ' 

d. Compare your answer with the answers that other students got. !f your answer .seems 
. to be diffcrcijl/from theirs, review text pages 7 and ft artd check your answer with your teacher. 

1-4. The average of the height foiftid by two or more observers generally gives a more reliable 
measurement than that obtained by a single observer. You are assuming, of course, that all the 
obscrvers.arc equally reliable and'^have equally good eyesight. If all the observers are equally 
^ unreliable and have equally bad eyesight, this technique is known as a pooling of ignorance. 

1-5. a. Your answer ^hould have included the amount of watpr you poured into the rocket and 
the amount of air that you pumped in. You may also have included other variables, such as the 
angle at which the rocket was launched. If yoxi^did not include the Urst two variables mentioned, 
you should take another look at Problem Bre.-^k 1-1.. ■ 

t. Rocket B is the one should have c|iosen. If you picked the wrong one, ^ou should 
lake another look at your data from Problem break M- Perhaps you^ might even want to try 
the varioys cx)nib!nations pictured to make sure. \ . ^ ^ ■ ^ 



!•# . Your experimental design should have specirted «htt you would use tt least one liquid other 
than water. You should have included the idea that you keep all the variables consunt except 
one. For example, you might vary the liquid that the KKket contains while keeping the number 
of strokes on the Air pump, the Ifiunching angle, etc, constant. This idea of changing only one 
thirig at a lime is perhaps the most important thing to keep m miiWl when doing any expieriment 
Here's something lo think about: Since the same volume of two different liquids may have different 
weights, should you keep the weight, or the volume, constant or does it matter? 

SILF-CVALUATION 2 

2-1. As the air rushes out of the balloon in one direction^ the balloon moves in the oppotitc 
direction. If you have never tried this, you ipay want to try it out at home. M^ybc you can even 
come up y^h an explanation as to why the balUxm does not travel in a nice straight path like 
the rockci docsV Do tail Uns help? ' 




24L b. increase. Take another look at Problem Break 2-2 if you missed this one. You might even 
want to try to devise an experiment that uses a liquid other than water to see what happens 
when you keep the rate of flow constant but change the mass of ^he liquid that emerges froin 
the jet each second. 

2-3. m, decrease. Think about what would happen if the water emerged slower and slower from, 
yonr water rocket. Ho.w much thrust would there be if the water stopped emerging? Take another 
look «t Problem Break 2-2 if you arc still having difficulty. 

2-4.' The force should be about 8 newtons. If you were off by a small amount, don't worry 
about it. However, if your answer was smaller than 6 newtons or greater than 10 newtona, you 
had better take another look at the graph. 

b. To g^t a force of 30 newtons," yop need a water flow of about 18 grams/10 tec, 

c. You should have predicted a force of around 50 newtons. This process of extending the 
curve to predict what will hi^ppcn is called ^^extrapolation," It is uscAil but it can. get you into 
trouble. For example, suppo^ we tried to increase the water flow to 25 grams/10 sec and found 
that the pressure broke the P^^^ nozzle. Oiir prediction of 50 newtons would be ail wrong, 

2*^ The water rocket that js latkiiched on land will have a much greater thrust* Your Work on' 
Probkni Break 2-3 should have shown you that as you increase the pressure outside the nozzle^ 
the thrust decreai^. The pressure outside reduces the atnount of n\ass ejecteij/lQ sec and the 
speed at which it is ejected. At the bottoni of the ocean the pressure otitside thd^^ket woUld 
be so great that it would, be unlikely for any water to be ejected from the rocket at all. If you 
hJ^d difficulty with this question, read over Problem Break 2-3 again and check your daU. 

SELF^VALUATIOH » \ 

J-l. The 'wkct*s thnist must be enough ^o lift both the spacecraft and the ftiel it conuins. 
28,5O(),O0p pcwtons plus 21,000,000 newtons equals the total weight of 49,500,000 newtons. Rei^ 
over leXt pages 23 and 24 again if you had a different answer. ... 





,/ 



No. The rocket would not liH off unless there was an'^upwani unbalanced force acting on 
it If Ihe thrust of the engines just equaled the weight of the rocket, the force* would be balanced, 
aod the rocket would not move, the thing to remember ts that unless an unbalanced force ac(.s 
on an object, tt moves with a constant jpecd (which might be a speed of zero) in a straight line. 
If you had problems with ^his.'dQ Activities 3-1 to 3-3 again and rcaS over page 26. 

''^ , ■ 

9-9. a. Pattern C shows an increasing speed. The drops are getting farther and farther apart. 

' bu Pattern B indicates £ decreasing speed. As the cart traveb along, the drops are getting 

doMf and closer together. 

O. Pattern A indicates that the cart is traveling at a constant spc^d. The cart is traveling 
the tame distance between e^ch drop. 

'd. Th^average distance between drops is 18 mm. This is the average of measurements of 
5, II, 15, 21; 25, and 31 mm. If your measurements do not agree, make sure that you measured 
IVom tfie center of one dot to t^^ " 

•l Pattern C indicates a cart that is being pushed or pulled by a constjmt uhbal^nced force, ^ 
If you chose pattern B, you were almost right. In pattern B there is a constant unbalanced force, 
but this time it is acting in the opposite direction of the motion of the cart, (f you had difficulty 
with these questions, you should take another look at your data-from Activities 3-4 to 3-9. You 
might read 0Vj|r pages 27 to 30 in the text as well. 

'3-4. As long as there is an unbalanced force acting in the ^me direction the rocket is traveling, 
the speed of the rocket \yill increase. . • 

a. The mass wm larger for run A. If you look at the dot patterns for the two run?, you/ 
can lec that the dots arc closer together in run A, which means jhat the speed is not increasing 

as rapidly. V" <^ . 

bu 'Your explanation should include the idea that since (Ik speed of the cart is not mcreasing 
as rapidly during run A as during run B, even though the sme force is acting, the mass must^ 
be larger during nm A. Try Activity 3-10 again if your answer did not include the ideas suggested 
above. • V 

■ ■ • . • 

MLF^ALUATION 4^ 

4-1. All ffie balls will hit the ground at the same time. 

kf* Your answer should indicate that the time of fall is determined only by Ae veHtcal distance 
from the ground and not by the mass of the object or its horizontal speed. Try Activities 4^1 
to 4-7 again, if you had difficulty with this question. 

> C Balls: C and O will travel farthest. 
. d. Since C and 0 have a«hori2ontal speed when they start to fall, the path^they travel is 
longer than the paths of Aand B.4lememb<ft they travel farther but it takes them the same amount 
of time because their s|Jeed is faster. . 

4-J. During the first 16 km the rocket is picking up speed quite rapidly and since the. air friction 
depends on the speed, the air frict^onal drag increases quite rapidly, -kead oyer page 44 in the 
text for a more coinplete explanation^. " 

IV)int 2 is max-Q. At point 2 the drag reaches its peak. and. this means this must be the 
point of max-Q. , ' 

■ - On The rqcket is traveling most rapidly at point 3. Remember that a targe' rockeVs speed 
increases steadily as it cUmbs through the atmosphere. ^ 

A As you get higher and higher in the atn^osphere, the air gets thinner and thinner. This 
means that there are fewvr ^r particles to rub against the rocket surface to produce air friction. 

44. ' You may have had to think about this qu^iion a little. It sounds like a nice idea, doesn't 
it? TV problem of course is that'iihe air friction at 40 kni would be too large and the satellitjc 
would slow down and return to the ea^^ ' 

44. Tbc period of a satellite is the. amount oftime Squired for a satellite to make one complete 
orbit For sitellit^ in psrking or|>ii^t^^^ S8 minutes. You might take another look 

7at p*fe 48 if yoM didn't rememb^^ , 

44, Th«Jg^ 



49 
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4-#. When i^n objccl is al 2 radii, its weight is \ ihiil of a similar object on the surface of Hercules 
You should have been looking for the distance where the object^ weight was 200 N x (}) - 
50 Ny Read over page 47 again if you missed this question, 

4-7. At 5 radii its weight will be ^ of what it would be at the surface. Take a look at your graph. 
The object weighs 2(K) N at the surface. Out at 5 radii the same object has a weight of 8 N. 
Thus its weight is or as large as it would be at the surface. 

4-#. The period of satellite A is greater than the periwi of satellite B. If you had difficulty 
with this question, uke another look at pages 48 and 49. 

bi The gravitational pull on satellite A is less than the pull on satellite B. Take another look 
at the graph you drew for question 4-5 if you had problems answering this question. 

4^, Slightly greater than. Take a second look at the possible paths of a satellite shown on text 
"pages 50 and 51 if you missed this one! ^ 

4- 10. m. The orbiting speed at the surface would be 2.5 km/sec. This is similar to the calculation 
shown on text pages 41 and 42. 

The orbiting speed would be slower. Remember that the farther it is above the surface, 
the slower the satellite has to travel. 

^StU^VAtUATION 5 

5- 1. They prefer these limes because the longer shadows cast by the sun in the early morping 
or late aAemoon reveal more detail and texture in surfaces than the short shadows cast around 
noon. If you take photos, this is sometfiing to keep in mind and try out. If you missed this question, 
you should try Activities 5-7 and 5-8 again. 

5-a. You should have indicated that the mass and the speed affect the energy of a moving object 

5-3. Crater B was formed by tAc steel ball that had fallen farther Try Activity 5-6 again if 
you had problems answering this que.s'tion. 

!>. Crater B was formed by the heavier mass. You shouJd review your data for Activity 5-5 
if you had difficulty answering this questio^. ^ 



5-4, The diagram below shows the relative positions of the hills and crater? 






\ 



5-5. You should have idciitirtcd cnilcr B as being the older craler 

b. You should have noiiced ihni craier A sccins lo cut into crater B at the nearest point 
«ud that crater 8 conuini debris that w^s thrown out of crater A when it was formed. Also, 
the edge!5 of crater A arc sharper than thos« of crater B. 

5-6. Your answer may have included such characteristics as a bowl-shaped crat^ with iU floor 
a littje below tlie level of the xurroundnig land, a round shape with a raised rim, and ejecta scattered 
on the surfounding landscape. 

5-7. Your answer should includc^ihc idea that the falling object cjectcd some of the lighter material 
from below the surface of the moon and splashed it across the darker material of the surface. 
You may have also mentioned that the surface may have been darkened by radiation from the 
sun. Review Activities f>'\\ through 5-13 in your text if you had difficulty with this question. 



SELF EVALUATION • 

5- 1. a. Craler B was formed by an object that caused both the surface and the object to become 
molten when it hit. 

b. Your answer should have included (he idea that <he central peak of crater B was formed 
by an inflow of material during the later part of the impact. Review pages 79 through 81 in the 
text if you are unsure of your answer. 

6- 2. You should have looked for such things as a bowl-shaped (impact) or cone-shaped (volcmnic) 
crater, ihe floor of (he craler below level at lh<^ surrounding ground (impact) or above the level 
of the surroundings (volcanic), and evidence of a lava flow (volcanic) or widely scattered ejccU 
(impact). Sl^ 

v> 

0*3. One possible cause might be an underground flow of magma that would have lifted the 
surface rock. A large flow might have caused a large enough bulge lo produce a mountain range. 
Review text pages 85 through 87. . 

SELF-EVALUATION 7 x 

7- 1. You would see the moon as in diagram B. If you had diflflculty visualizing the situation, 
you may want to set up your model of the earth-moon-sun system as you did for Activity 7-3 
and see what it looks like. 

7-2. The diagram below shows the position of* the trrminator 

Tern)inator 




Check over text page 95 if you forgot what the teVminator was. 

7-3. Your answer should have included the idea that the moon rotates on iu axis in the same 
amount of time that it takes to make one revolution around the earth. As a resuU the same side 
of the moon jftlways faces the earth and we can never see the far side. See text page 97. 



My Progress 



Keep track of your progress in the course by plotting the percent 
correct for each Self Evaluation as you complete it. 



Percent correct 



Number correct 
Number of questions 



X 100 



To find how you are doing, draw lines connecting these points. After 
you've tested yourself on a ll chapters, you may want to draw a b est-fit 
line. But in the meantime, unl!t;ss you always get the same percent 
correct, your graph will look like a series mountain peaks. 
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